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Rfc'l TECHNICAL IMPRACTICABILITY EVALUATION
CENTRE COUNITKEPONE SITE, STATE COLLEGE, PA

Project No.: 923-6112

I . ; | ! ' • • - i • ' •
Following our discussion on June 30, 1994, and on behalf of Ruetgers-Nease
Corporation (RNC), bolder Associates Inc. (Golder) is pleased to enclose two

_ copies of the Technical Impracticability (TI) Evaluation for the above referenced
• Stte, As you are aware, this document is Appendix I to the Feasibility Study

Report, but is provided here as a separate submission, together with referenced
_ figures and tables frqm the remainder of the FS, to assist: USEPA Headquarters
£ review. Sections of FS| text referenced in the TI Evaluation are not included in this

submission. Tire reader is referred to the complete FS dated October 15,1993, and
• the jrevisions dated June 1994, if needed.

- : j ' : l - " I ' - - • • i - ' [ ' • i i ; l
We .trust that this information is sufficient for your present purposes. Please call

• if we can be of further assistance,
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TECHNICAL IMPRACTICABILITY EVALUATION

Introduction
This appendix of the•* Tit cr .., „. ; . ,

- •. i; - |. - .*=- . i - , - ;l ^ • ' i • '

feasibility Study (FS) evaluates the appropriateness of a
-t:

Technical Impracticabi ity (TI) waiver for certain chemical-specific Applicable or
Relevant and Appropriate Requirements (ARARs) for groundwater, which would
otherwise provide the: basis for preliminary remediation goals, at the Centre
County Kepone Site (the Site) located in College Township, Pennsylvania (see
Figure 1-1 of the FS). The Site facilities are shown on Figure 1-2 of the FS.
Remedial responses for the Site are currently being evaluated under the
Comprehensive Environmental Response, Compensation, and Liability Act

»-iih '-.»~~" -j-i --:~ | in ~; "., r- '•- --K-" * \.--' \ ' " ."" !'" ' l : i
(CERCLA) of 1980 las amended by the Superfund Amendments and
Reauthorization Act'{SARA) of 1986. The National Contingency Plan (NCP)
implements the requirements of CERCLA and SARA. The Site is currently in the
Remedial Investigation/Feasibility Study (Rl/FS) stage of the CERCLA remedial

« ilU-- .;•-.-. • :H-;i. -. 1. . _J ii.;. '• • .-- - -r... , 4- y . ••-.- - -r u i p
process. A TI determination under the NCP is based primarily upon engineering

1 feasibility and reliability, with cost being a minor factor (unless it is inordinately
•• - _ 141-""' :: .~: f̂ .:- ~ |. ''••« Si •,' , ' . - . ; " ' - '" , •. . - ' . i
; costly). The ARARs identified as potential groundwater remediation .goals

1 ife comprise Safe Drinkin;
:. background conditions

| ' i : ' £- r-1--' -L-:•.r T--:C:I^
Site Conceptual Mode

I i ! ' | : " ̂:̂' = - . . . . -!!.•". -
The site conceptual moc

i; j • -i-:^- . '; '.- .5-
bas«?li

| : « '

I I:

| i: 1

1
1 ii

1 '! l

i : i

ie risk assessmen: -J- :^: .-."-.:.-
.•:", Site geolo

• Constitue:

>'.„ Constitue

• •^•iJ-\ ";••- .
: " "-'" •%

- -v-- ;- ^̂ ]- .-•
"' '•-"• -K"7-'' '

5 Water Act Maximum Co
(PaDER). "

ntaminant Levels (MG ŝ) and

iel was developed based upon the results of the RI ar.d the
t. Elements of the site conceptual model include:

- '•}••'•• . • • ,. . J:7 - ' . • •" '!.", • '!

2y and tiydrogeology;
:

it source areas, including types and distribution;

it release mechanisms;
• ~i " ' 7 "*. '* ~ ' \ -'-'" •

v iPifc •••••? IS-
it ? 4; i Golder Associatejt

-;•• ../iM*'-1-- - r- .— f;il" "

; • . .i •.

:.=•., .j;;:=.. ., - , ..:
: ' ; ' - . - ' - • :'- - - * -' - ' -
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Constituent transport pathways and fate characteristics; and

Potential
- - ' • ̂  r • ' ! . I -

receptors and exposure routes.

ij-- -1
-- -4

The site conceptual model is described in detail in the RI/FS reports and is
I ----- ^- i- :• i ' ' 1 , • ! . i

summarized below for each or the above elements. The summary is focused upon
•: :! -I: .-- _ I - H - :-'-( \ ' l >

conditions directly relevant to groundwater quality and the TI determination.

Site Geology and Hydrogeology
• A comprehensive discussion of the Site geology and hydrogeology is presented in
{£ Section 2 of the FS. The Site is located in the Nittany Valley within the Valley and

Ridge Physiographic Province of the Appalachian Mountains. A geologic map of
the Site is included in Figure 2-1 and geologic cross sections are presented ori
Figures 2-4 and 2-5. The geologic units underlying the site include a structurally
duplicated sequence of carbonate rocks comprising the Loysburg Group and the

.. l , I j ";!-i— >- •-'• - , - ! ' - • - i !• , j

Bellefonte Dolomite. The Nittany Valley is underlain by a northeasterly-plunging
anticline. The Site is locatecj. on the southeastern limb of this anticline where
carbonate bedrock dips 20 degrees to 25 degrees to the southeast. Bedrock strikes

I i = • : - ! • " ' I - j - , . . . i j i

North 50 degrees East to North 60 degrees East. A thrust fault, parallel to regional
strike, passes beneath the Site and causes the duplication of the stratigraphic
sequence. The Loysburg Group forms an elongate limestone wedge (referred to
as the "Loysburg wedge" below) on the footwall of the thrust fault which is

parallel to strike and i» surrounded by the Bellefonte Dolomite.
I- ' .f \.-iKT-- - '• :::f, ... .. ^ [-• ;| •- -,. . .i : i

,; j.- ; J i..r".-- :-;:^"-.-, ."••=. ,| " - ] ' . rL. i , j: : j
A fracture network consisting of early-formed, pre-folding joint sets overprinted

|; 1 - ! =-- -• i " = -!--• " " . - M . i T . i - T ' r
by late-formed, post-folding joint sets has been observed in central Pennsylvania
(Clark, 1965; Nickelsen, 1979; Hancock and Engelder, 1989; and summarized by
Parizek, 1991). Early-formed joint sets bear a clear structural relationship with the

- -;i - ------ - ! ( i - - •• •-,-.*; • ---I ' i • - i' i
fold structures and are oriented in two distinct directions: cross-fold joints that"1-- - •-: i r~ -.., i ••-' ..'- :••!•---••• i • -;• i ! i
sblke northwesterly, and strike joints that parallel northeasterly bedding strike.

-. _̂

I '~ \
- : ':" - - ' j_r
!* ! . * ' ' • • ' . . . t ' ••
| Golder Associates

. ,- .- ,T f ; -• 3- - — ' j r . '
• t* ' s - - - f • ; - - _ - . f
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Both of these joint sets ;
joints have been recogr

«=- '- '' [ ' ' : / ; i : ' •: -:-
• :• :f i: t' . .-' = ' • --"" !

; 1-3
-^ * "'.-:. h .. "

ire intersected by bedding ]
\ized at the Site. Cross-fol
- ... : ... t- - ^ j 1

-«; _ |'i

' . ' ; - • ' • - • • ' " 1 ' -
i: -• , • - . . i

- '" .... !,
: . t . 1 '

?lanes at large angles.
d joints in carbonateii '• i

?23-611
.,
-!

Pre-fol
-i ' :
rocks ar

'i "

I
I
I typically highly solutipned, reflecting the initial stage of karst development.
I Fractures in the Loysburg Group are more heavily solutioned because it is

;;• | : I ,: j r , j *•- ', i -_' • -,| \ ';.-_ • • I j- ; j
composed of limestone which is less resistant to chemical weathering than the

"• •!) -.-•- ' • -. ^ - - I • ''~~- ,-- -1 -. n~~ ' i i- i » " - - - " ' - - i i
I surrounding dolomite, j The presence of solution cavities at the Site has been

• -j f t ' i • •• I . . ' ! i
confirmed during drilling (documented in drilling and geophysical logs) and by

I a repent downhole camera survey. The late-formed, or post-folding joints
; \ - ..';•"" f ". :; !1!* • -r - ' ", ;L " /-I - - , - - - • ; .; V ;

generally cut across bedding strike and early-formed joints, and are oriented
ma '. •) ' ' - • ! . ' • ":~ ": , I ' - : i '! . . . '. i i .• almost due east. ! t . , , i

'*̂rI
I
I
I
Ift
I

-4 I 1 t- t • • > - • * ; - - t ,1 i ' ! i |

_ restricted recharge to the shallow flow system due to the local presence of
• pavement, or local recharge/discharge zones, lumping tests have been performed

• ' ! . - • • - - ; i -- •. -! ---'--,:'i' : ' - ;- . i :T! . 1 '" • - ;- ! : • i' , i
I at the Site. However, the hydraulic conductivity of the diffuse and conduit flow

systerris is difficult to evaluate from the results of pumping tests because the
I pumped wells were open to both the conduit and diffuse flow regimes and are

thus mpasiirpmpnts ctf fhp hulk hvHranlir rnnrhirfivitv Thpsp bulk favHraiilir

. . -, .. •-: . i l . .
An interpretive potentiometric surface map for the bedrock aquifer is shown on
Figure 2-4. Two flow| regimes have been interpreted at the site. The areas

• -•] ----- ' i ' • "- - " ' : • - : ' • > • \ '. ,". '[ f . : ' • ' - ] . . i ; i"
surrounding the Loysburg wedge are interpreted to be a diffuse flow zone with

' i | . - . ! . . _ , j ; ; j ;

horizontal hydraulic gradients ranging from 0.25 feet per foot (ft/ft) to 0.33 ft/ft.
Groundwater in the diffuse zone is interpreted to flow toward the Loysburg
wedge which acts as a local groundwater drain. The Loysburg wedge is
interpreted to be a conduit flow zone with discharge at Thornton Spring. The
horizontal hydraulic gradient within the Loysburg wedge between the Site and
Thornton Spring is approximately 0.005 ft/ft. Measured vertical hydraulic gradients

" " • ( • - - - i i i > ! - ' ' " j "'-. I t : ' [ • ' 1 '

range from 0.099 ft/ft upward to 0.328 ft/ft downward. Vertical gradients might be
influenced by the position of the monitored zones relative to the thrust faul|t,

' ' "'' '

- -- -- - -' _ -

thus measurements of Ithe bulk hydraulic conductivity. These bulk hydraulic
;,|.:— - - - - - _..j__\ _;- • ̂  • - : : ' - [»l- __:-.^ .; • ; - - . _ _-.: ; >_ .,- ~^- i , . p , |

conciuctivity measurements are at the lower end of the range identified in the
= 'I -• ̂  - -—— :j • ' . - - . - • • • • • . ii -..: - . . , - • . t:?" -.i .'i. ^ - ,r" ! ..... '.i' ' !

literiature for karst limestone (Freeze and Cherry, 1979). Therefore, the hydraulic

., Golder Associates
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conductivity of the conduit zone is likely to be several orders of magnitude greater
than; hat of the bulk hydraulic conductivity measured during the pumping test.

i: . •-.- . • •-: 'I '-•- - - t> . i - : I -' - -' 'I . • ' i

A simplified water budget analysis for the Site vicinity and Thornton Spring
!-':* - •• i ? • -s<. ii.':.,, -. / .,-! M r- •. .J : .«.:• - , . ! ; 'I ; I"

Spring serves as the outflow point for the majority of the
groundwater within tie Site vicinity. Groundwater in the Site vicinity is

:! J "•;• . *!-:• • " M: ' - . • i..-. : .. L . I • i ;
: interpreted to primarily flow through the fractures in bedrock The Loysburg
wedge, because of karst solution of its fractures, acts as a natural drain such that- . ; ; { . - , / i - - [ • < ! . • : " • . i • . j . - ; - i - (
groundwater migrates via diffuse fracture flow toward the wedge (i.e. transverse

|M| ;•- -• -M- - I :" > • --, - Li"-.-- i •: .- • . ! i i
to the wedge's long axis) and then via conduit flow along strike through the

. wedge until it discharjjes at Thornton Spring. This conceptual flow regime is
shown on Figure 2-8 and 2-10 of the FS.

n -̂ -'4̂ - ":-: i''-,:
Constituent Source Areas

!J -II • ' . -"} •- I: ' - ' I 'I : ' I I !

The Constituents of Concern (COC) at the Site include volatile organic compounds
, ] - - ; « . ' -.,4-, - . , - - - i , j . - • ! ' - ! " ' • • ' - i i ! I

(VOCs), mirex, and kepone. Potential source areas for impacts to groundwater at
:iJ-, ->--^- ~ ™*LM. " . I ::! "•' . • .- . r"! -.-•.. I ' L . ..( \ I

the Site were evaluated during the RI based upon previous site operations (see
" ' = • " ' > -';-' " - - : • • - - r r - . - - - !.

Figure 1-2 of the FSJ
'

. ..
and a sampling and analysis program for surface soil,

' ' '' ', .„: . . - , : J - .
subsurface soil, and drainage ditch sediments. A soil gas survey was performed

:i il:, ". ,-.. -..:.-i-.k:- "•""( • • \ - ' •"•' . M l ' [ I • !
initially and was used to focus the sampling and analysis program for surface and

- j ' . - " -U.; " •-- 1 '. i- •< '- , . •' i . :• t , ' i .......
subsurface soils. Analytical data for soils were evaluated using the Summers

:' - ' L| f '- -^ ri -•= ' :\ j- - "' " i •''- '• . '' ••model to evaluate their potential to impact groundwater quality. Multiple sources
:; J-, ,.,L M: j ^-^----; :-!:•-• f ' - t ' ' | - . - | , |.

were identified throughout the active manufacturing area which exhibited VOCs|:" ' L •- - ; ML-.--at concentrations whicl
' - !-!-• i - l '"L

_a area's include:
I - - ii• ... :,.
™̂ . ;'

... -u

1 !:: i:i; i .

L ' T̂ -".

~~<* i - "- . ±'-.̂ :. -. . j. f .iir „ -- -

i could impact groundwater quality. Interpreted sourc

i - • 1 s "
i. 1

'. !

, - - 4- - ..
r " . I ' ' " 1

•-• Former D rum Staging Area;
s . ~ ; Lf- " - - - - - 1 ' i • • -j _. . ,._••-= --'- --^ -, .- '- 1 - ; * -- •• - " >
- ; • ' . • -at f : -• ----- J i ; | _.

• ":* Designated Outdoor Storage Area;
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I S M ' " * . . . ' Area east
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Area northeast of Building No. 1;
..... ir::'~ ;>: . :.Y i " ---L" |"-!

; TankFarm/BuiJding No. 1 Area;
« I • '

• L, i '•" • -' ' I
Fgrmer Spray Field Area; and

Fresh Wa:er Drainage Ditch.

Although the concentre tions of VOCs, mirex, and kepone were higher in certain
.! -• -. • : I _:••":--- ''-Li; " • '! ' "' :! il ' . I -

areas, COCs were detected in all areas which were tested.

COCs likely entered the above source areas via several previous mechanisms= r i Y ... i i. - - - !" '} •• \ ' •• !
which are no longer occurring. These may have included spills and/or leaks of

' i J -<"-" " ' • " : , "' ••-:-• .-- "'• ! . '! :- i - • I . j: . i
nori'-agueous phase liquids (NAPLs) during historical material handling and

y 4 i ••-••• - ..- - i --' "'•- I '•'•-"• • - l ;'•'• l - i-. t : ' I
storage and discharge of treated materials in lagoons and the; Former Spray Field

: q- ; -v '-. ?-;f i° ' ' ' Y " ' . I.- .-I = ! -'. '
Area. The characteristics of the various source areas differ depending upon the- «. i . ' - - =H - «•- • • i ' - - ! • . .1 ; . •* i ° *•
COC entry mechanism.

S -I

Some COCs may have entered the ground as spills of NAPLs as substantiated by-H'.— •"- IL-.- ": " i' • . '- i H " -i - i ! r
NAPLs having been recovered from wells at the Site. This is a likely entry5 1 . .--' -: -0-;. ; — . . —.--;- - . . - « • - ] ' •' -. j j-7 ; f
mechanism in the facility production and storage areas. It is not known if NAPL

5 i . ' . , , - -''! :: - i ! '-1 ' i ' i1 i i
spills occurred at other areas of the site. NAPLs likely migrated downward

, iî "'.:-̂ : -*i^ ,.:| •• :: :. ^" "I--—1 - ' 6 ! -i !' i
through the fine-grained overburden soils in the yadose zone, leaving a trail of

-! l - • - • ; - - | j i : i , '

residual-phase (immobile) NAPL coating the mineral grains. Depending upon the
;. 1| , '' -.-i"-"i . ! Li i ' ' !'

natiire of the spill (i.e., total volume, release rate, viscosity, etc.) and the nature of
il: - •:" .. ?L": ^; . " i. I ' - i !' 1 !

the subsurface materials (heterogeneity, grain size, moisture content, etc.), the
1 1 ; - - . - . - .- ;..i ".- i i -!, - - J- ! ., • i i i

NAPL might reach bedr Dck where it would flow laterally on top of bedrock until
it encountered a fractu'e. NA.PL may have migrated downward through the

. 4,.^ -L, --. - | ' "" • ii J" " : - M;:-;' i ' • ' j •>,••• \
bedrock fracture until it encountered the water table. NAPLs with a density

•!: I" . - • - . - • . -{_-- .- » • . '-. I !• , J

greater than that of water (DNAPL) may have penetrated the water table,
• ii | .'-'-' | ? - :•' j ; •" I . \ • '

displaced water from these fractures, and migrated to some limited depth and
i ., \ L - - - ' - • - | <; - j i • i •*-1

1 : * i
' j

i, "i

1

- - $.=
- f-
. . ~ _

; - - . - L ,

---- : . - .::•;

'-'*'•. '."':

:TT -
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» source, leaving residual-phase DNAPL a

- :

923-611

.ong the fractur
: i

during migration, pools of NAPL accumulated in karst
: ; .' ""'" -1 . -- s-4 i- , -- M. : - f ; " i- •

solutipn cavitie,s|ancl dzad end fractures both above and below the water table.

1
I
I

; year of operation of th? existing groundwater extraction well in the production
J • ,. -I - *• . [ . - • - . t" • V " ; • - ---I. . ' I * I

•: :| - -." - •'-!.- " . - ., " . i " •[ - l i t - I I :
I a r e a i of the site. NAPL was also observed in monitoring wells MW-7 and MW-6,

;i-J-- -::.•'; -" i i L'-.- . '- ; • ' i ' .1- ! , , i i.. l
which are located downgradient from the active portions of the Site. In addition,

I natural fluctuations in he groundwater table may have also raised and loweredi' ::!' L-L-LL i. -•- &;, - i . ,i . i : i i
NAPL within the fracttired/karstic bedrock matrix .further exposing the NAPL to

This is substantiated by108 gallons of NAPL which were recovered during the first

fractures and cavities.
1 :.-.-' ..; . n -.-- =

1.1 f . -_- , ! . ! - - . •- ,- i • - ' J . - . ' ' I ' i

Somet COCs were discharged as treated materials in the Former Spray Field Area,
M - Li ,t- "L" ''A.I • • "• - - r i • • " '• - -- •& L: - i i' I1
• the Ciemfix Lagoon, and the Former Earthen Impoundment. It is not clear if

I ' . ! -'!~. ]-*f- "

NAPLs occur in these areas,

I
I

Constituent Release Mechanisms
., ,_ - ,- .-• iL^ M. ,. i; 1 y \ - . ! i

Const tuents are mobilized from the source areas into groundwater by dissolution.•' M .- i - --. - ;-- .. ? . _ i - - [ o : J

Sources in the vadose• -
. Both of these
ip-;L,̂  .Y;:| , .

transported downward

zone contain both residual NAPLs and adsorbed-phase
i ' - ! - - ' - h 1 ' ' I ' l i :i - ;. -; T t • i.

forrns dissolve into infiltrating precipitation and are
" i . :" \ •• \ '.' I ' ' I'

through the vadose zone to the water table by advective
- ' ' ' ' ' '

transport. The equilibrium concentrations of dissolved (aqueous-phase) COCs
U ""-••" !'M ;:: . . I I ' •• . -.1 Y::M' : " : I - -t- ; l

differ for the adsorbed-phase COCs and NAPL COCs. Where NAPLs are present,
:; j' -' r.:: ' V j'i-.'<-<--•-. • !. -f :- , . ' (L . I 1 ' • • - i i I

they are likely to control the aqueous phase concentrations. If multi-component
NAFLs are present, the individual component's solubility in groundwater is

' i'i.- . " .f I.. ^ i . ; ,L J • I - ! i- i
depressed below that of the pure-component NAPL in accordance with Raoult's

- .jj . .jj.v, r- ---7"1"" p. . , L* j . I • i |.

Law. Raoult's Law states that the water solubility of an individual component in. NIL-;- •- -.-:h _._] "•."!-:- . *'J i ri • i
a multi-component NAPL mixture is proportional to the product of the pure

..

component solubility and its mole-fraction in the NAPL mixture.
ii

mm^ ;:, ;v ,.
Ĥ }\

• : !^* ' ,

I : li-? ,i ; h

- _^_. ,.-;- - '- -

• 'LS" - . L ". "
1 ;''H~ i- L t- «i«• •"":!. -.-• -^ *--'-' •'

: * ' - ' • -. --*•

:;;"" L "~-
• . - , : __ i.-:

r- ; ::

.- -1 - ' • i - -"
!

i j . • i . '. •;
'- '-- ":- - . - -\ 4'

i. Li . .Y -.
!* i "* -. ' .. _ I- ':-•'•. . 1, . - • . ' , - . .
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occur! by percolation of precipitation through fractures and cavities within the
bedrock vadose zone. In addition, fluctuation of the water table would flood
fractures and cavities within the deeper portions of the bedrock vadose zone,

; J I -' :- • ' \'•*-•--.i |, :" SIT ^-L--. ' .>• --•-,] >-* . •--• .;;:: |. - . , t ,,
causing direct dissolution. Any mobile or residual-phase DNAPL which might

' ' 1 """. "' ;L;. . -- - i" ,s-*-r -"• - - - u - A'- \- '• ' "' • M - ' i1 ' i
occur below the water table would undergo continuous dissolution into

' ' t I t" -4 f ; f - - •

•• \\" ' '. -'i ' -I - i : - "•'•-• ' - : -L-" - , 3 ' r i " '! 1
groundwater. In addition, NAPL trapped within dead end fractures and solution

-" •

cavities through which
II - •"!to as inactive cavities)

avalil

- r - . ; • [• - i . _ ., , i ,} : i

groundwater flow is currently inactive (hereafter referred
- '-•-- t. -'* _ ' .-'- i-f = " - r.i , , ' - I...,. -., i .1 l,would provide a slower but continuous source of COC

for direct dissolution.

Transport Pathways and Fate Characteristics
"—"iPf ~ TT '~1_ - ...: • •

». I .' - . : - •! : • ' - . - - - .
I

l! COCs which have been mobilized into the groundwater as aqueous-phase
|J: L!| ' - ' i"sl-4-- ^ M̂ .* . :-; "-- -L --s,- i ,.;-=. j;- • !i i

constituents migrate j hydraulically downgradient by advective-dispersive
'•• " "~"

• '•
•

. . - - - -groxindwater transport
!i !' "--, .'-i!i: --.

wedge and, ultimately,;

- ' •--' - - ' - - ; - - - r • . - ; i ' - - . > . . :
throxigh fractures in the bedrock toward the Loysburg
--• -.,::" . - • y- : !: -L •! -i . • • ! • 'i. i i,
along the conduit zone in the wedge toward Thornton

- ' •
_ Spring. The transport of some COCs is retarded relative to other COCs. The
• > f "-. -- ; !---=f -I - : • • „ ! • . ..k :- 1 > -:. i i i I
• relative rnobility of COCs can be evaluated based upon the retardation factor (R),

'! 1 '..L '• ' " 1 .;-. ,•:,'" -i..:.. • - • .li;- " \ "• - - . - » , ; , j - |.i j j'
:h depends upon various site-specific properties. The relative mobility of the
jt|is constituents is estimafo

of COCs (dispersion, dilution, hydrolysis, volatilization, andbiodegradation) occurs
various constituents is estimated in Section 3.2 of the FS. Some natural attenuation

' Mf -- = i" , IY, :*;,,- ' ;..
of COCs (dispersion, dilution, hydrolysis, v<
as they migrate towarc Thorrifon Spring.

•• !: i_ !

Poteri
• • . • -': j__\ .".- "",-
tial Receptors anc

1 Y i: 1- -":
; .'. ii ;.- ' - =f- - -

1 Exposure Routes

1ft
I
I
I; Potential receptors andi exposure routes for COCs were evaluated by the baseline

•: !| ----- -' " "-UU-~ ""• I' Lt-: M • -,- I''--' i '• i • . i - !• ! !
„ risk assessment (Environ, 1993). Potential exposure routes were evaluated for

I human and wildlife receptors under current land use and hypothetical future land
•'•' 'f I ''- •-'- '•-. i •; . i- - ' '! : .-"''" - î ff̂ "-. - "I ^ ' . i i:"
use scenarios. Potential human receptors and exposure routes for groundwater

1 II , Li Y , ;.'-(. i-- '.;.! L - L! ; '- •--.M- • - -- --!•* ..!::, -.- I i : i
I under the current (and future) land use scenario include:

-• -HYi'LlV; •••"'::-f --'". ;T-- '
ii f T -I- - ̂  . - : : • * • : - -. -. ' iI
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1 . f̂\.̂ "Off-Site residents (including children) potentially exposed to COCs
in surface water, sediment, and air at Thornton Spring via dermal
adsorption, ingestion, and inhalation;

'; i;ji '"".. - '•••:'!}"' ' : .. " YpL-;. j . L ..„,,. .. , - ' . - ; ] |
Off-Site residents and hypothetical on-Site residents potentially
exposed to COCs in domestic wells via dermal contact, ingestion,
and inhalation; and

| i - : : 3 " T ! - - - . ..;;: , - , , f n .: ' ' '. ~> . ' - • [' !- |.j-i ._, | ... . _ :-_;Y- -•,--• .̂-|~---: -Y !- j : !, i ;
S • Recreational visitors potentially exposed to mirex and kepone in

Spring Creek surface water, sediment, and biota via dermal contact
I i, L : and ingestion.

The ^stimated risks for adverse health effects for most of these scenarios were
-"I - M " ' - L"- '-- -- '"i'"--'. !•• - - MY. | i j

within the range specified within the NCP as acceptable. Hypothetical future use
of groundwater for domestic water supply, although extremely unlikely, was

i. . !Yj ,.. , - - i .. i . ' .,;; ' . - - "..-- , . _ = . ' Y .' . . • . 4 . il i i
determined to have a risk of adverse health effects which exceeds the acceptable

I • range specified in the NCP. However, areas downgradient of the Site are supplied
" 1 ;.- Y Y - j- •• '-r r ••". ' ' .- ~YM Y -j •-• • . .\ .* ii ! j

by municipal water i service, and institutional controls prohibiting future
' 5 j ,YM --..--: I- - - -I ,. - : .,'-.'• ' .- -k.-.-Y'i -..:•.;.-,; -L : : |i \ \

i grbiiir id water use will be developed for the Site.

- ,- : : f! "•" --L ' -L :' ' 't '•'-"- ' i;' ••" "i - i: ! i
Potential wildlife receptors are not exposed directly to impacted groundwater but
are indirectly exposed £fter impacted groundwater discharges through Thornton
Spring and flows in to Spring Creek. Potential risks to aquatic life in Thornton
Spring are calculated based upon surface water and sediment chemistry data but

r i t r _ . ( • . - • j . , ,. j. - • - . * • • : - 1 '- • - . | • i i ]

irnp'acts fiave not been documented. Fish do not inhabit ihe drainage channel
." si- —'- L- -" I - -ML --- -; 'j • 1--1."-. • :;. - .'- , ii i |:

from the spring to Spring Creek and the spring provides a limited habitat for
:: i ., ."- .-.-- I--1-: ' I ; : /4:_ " .- " I i " . T ' " ;! .- J' ''

potential terrestrial predators. Water from the spring passes through a culvert and
ii-j L ; .--•-"• ' I •-= ftr; -< -^ - •- • -, ti--:.- -i •- - - - .-; -i <• - i1 i

the point of entry into Spring Creek is elevated above the creek No Site-related
i! 1 , -Y' i-:'« Y • j - , . . : - ; . - , . -'': . - - _ - - - - ' _ . | • - ]j . | i j, . j

adverse impacts to macroinvertebrates, fishes, or terrestrial predators in Spring
|:'I • •. r"-fe ; .- -I- - i ;- i--i; i; M-" - - " - 'i • .-'" i. .•-.[.-• (i i.

Creek have been observed.
•I .:• , • i i ,̂ _-_ - , - ;;!...! " - . . - - '"-
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1

as bee

1

2

n
j . •• i -" I •"•• '"-'MY "•.-'- , Y - j •• . .

evaluated based upon the conceptual model for the Site, published performance
M| Ar' """ : M'.r :-"] *•; : i; -- - -. , -i |-i '-I •:. .' r i ,: -• T ! j;

dat| for similar cases,1 and an evaluation of the performance of the existing
groilihdwater remedial systems at the Site. Experience over the last decade with
eroiiihdwater corrective actions at other sites indicates that restoration of

" L " - - ' [ " - ' - . .;Y f -•• ...-- - ' . ) ' . ' ] . : . |. . j. j i
groundwater to Safe Drinking Water Act Maximum Contaminant Levels (MCLs)
maf not be achievable (tfSEPA, 1989; Travis'and Doty, 1990; Harley et al., 1991;
Nyer, 1993; USEPA, 1993). Restoration to background is even more difficult. Many

I" factors can inHbit restoration of groundwater to MCLs or to background
-A • M-- Y ^.i-lM,.,-: . .;i»:lM' , .-. ^ - -;_ . _- | -., .; l/:-_ [ , u t I,

conditions. These factors can be grouped into three categories:

»J Hydrogeologic factors;

» Contaminant-related factors; and

» M Remediation system design inadequacies.

u •
' ' ' I I - ' [ • • • " • / '- " r -" r •" "- - i| ] I , I

: Inhibiting hydrogeologic factors at the Site include the presence of fractured
LiL "' :' - - L' ..'-- -'1, •- : Y- i: ' f ' -Y..-. I ,. - :;Y. i '- .. i i

bedrock and karst solution cavities. Hydrogeologic conditions of this nature are
amor .g the most difficult in which to achieve groundwater restoration due to noh-

• ?:i- Y - . • ? , - ( - • • : - i ..";-!=.- •• /.. -IrLY- • ,t- -n-: i— r -i' i i
,. uniform flow conditions and the potential presence of COCs in dead end fractures

t ii --- --L' ! j- . | ':Y-;: - . . i±L-- i • : . ; - L ' i
whjch= cannot be accessed for recovery. tfSEPA (1993) indicates that complex
fracturing of bedrock aquifers makes recovery of NAPL extremely difficult, and
suggests that this would justify specification of TI in a Record of Decision (IOD).
COCs present in dead-end fractures and inactive solution cavities above and below

ii il ^ "--"- - ~. i • i .r' - - - ! " ' . i :, - - i ' I i i

• the water table zire not directly exposed to active groundwater flow zones during
; « j -'--*-'- -"TT ;-.--• j ?«-]M- ; : ' • •• . •] -;; . . , - -: • , . • .
groundwater extraction system operation. COCs trapped in such cavitif2S would

I i t - l l • .--,-.- ' • ' | ' : ! ; . . - . - • . - Y I-* -: ; ; i - - :
: be further isolated from active groundwater flow zones as the water table is
lowe:

• Y il'

1 1;ri : i
•• n '

•eel through groui
:.-- ••' - -'- ' :'"(.!• " -/.

j*' 31

, ™ / ' -"" "-r .jLt.'

, - - •",.

7"!:V..;:-
: ' ---^-'-' - - j- "i=t*

*.

;
-el-

;; - ̂  " • " • • . f * ' i Y :
idwater extraction.

t ri'-\. ŷt̂ .V";̂ :'-" :;.r : / i
^ ,-\ *• - • jj° ' K _ _• i t=_- -
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t- .- - i- i -... .--• Jit?- ~ - :' M- ::1L: Y_;;.-'J .-- '" L- L .. - i: i' i i
Contaminant-related factors at the Site center upon the presence of NAPLs which
can bccur in both mobile (recoverable) and immobile [unrecoverable, or residual)

forms. Excavation is the only current technology which has been proven for
YL '- - -"j -. .- -.( YY:Tj, '.:; .,;..- -...\\'i-- . } , • - . . - .,-.„; -. - , , ( ;•);.-- i i

remb; ral of̂ all NAPL, and excavation is clearly not practicable at this site as NAPL
is contained within the bedrock̂  Residual-phase NAPL is held by capillary forces
and cannot flow to a recovery well. However, it can dissolve into the adjacent

1
I
I
I
I

aqueous phase and migrate via advective-dispersive flow. It is probable that small
I pools of DNAPL occurl locally in depressions on the bedrock surface or in karst

if l| ' -~ i' j *•-; -, L i?H .Y..f7 ' -i ''* r 'Y "| : ;•- ' ;••':.. ,.-.| • •]-. \ \
solution cavities in beirock. The locations of potential NAPL pools in karst
solution cavities arid dead end fractures are extremely difficult to establish and

:: r • •""^•:-!LV -r - 'L: h " ' ' •-.:•;!,= ' \ ( - ' . . i : :!; ' i
such pools act as a source for aqueous-phase constituents for long periods of time

• : until all of the NAPL dissolves. Pools of DNAPL might migrate as a separate non-
. aqueous phase depending upon local factors and therefore might be partially

Ii! I '•'-'• -'- i '-•: Y: • "' '"'''' ••"-',. "."-'[-I;: • •'!' ': '' ' ' Y-" 'i •' : |-i l !
recoverable using extraction wells. However, 30 to 90 percent of the original

• I I -- '- . 1 Y ,• - i--'. -. - -.;. L • . . ! , . . , .li . !
i NAiPL is likely to be ûnrecoverable by exfraction wells (Newell et al., 1991).

I Residual (and mobile) NAPL can continue to dissolve into groundwater for tens
. f - • V •-- l .. ' I •:, : , -••-. ( , - . 1 . ° , ,• , i;11 l[ •- f I • • . i • • -..-r' v - - '. :- •-- -f. •=--•- . » '• . i . ":- | • " ( ! |to hundreds of years. I "

• : • \\ .,:l-f:;-" :.. 3\ -'- • - "- -~ji- -"-|v ;. ." i : . 4 ; i.
•" f-t ' 'L' T-i^' ' " -i':.Lr.^-- '. . / r - ' '-i;:! Y" /it -i : ;-r i i

i The performance of thei existing groundwater remedial systems at the Site provides
L! • -. -".Y.i '- , r- . - r - .'-. ,.s-j . - ] i - -.::.- l .- i i

; use:rul information to evaluate the likely performance of the final groundwater
_ ; remedy. Analysis of monitoring data for the existing groundwater remedial
^B • •' k '- —J- - -- - - ;̂-:-i- i I • . - -;; - J- - -•- - ' -..••!»?,- i - "-__!> . i , i. j i

| i; systems at the Site indicates that although significant reductions in COC

^ concentrations initially occulted in some of'the wells, COC concenfrations have
• .„ been relatively consistent arid above remediation goals even after additional

ML,-i--*™-- '-'\ -'- L '..-Y;-;- ' •_-.- ' .-- --»!;--:- 1 Y , ", -1:.,-- \ L ' i.
— extfiaction wells became operational (see Figures 1-1 and 1-2). This is probably due
• to slow dissolution of NAPL, which could continue for a long period of time, and
I slow diffusion of COCs out of the bedrock matrix, dead-end fractures and inactive

: i-\'\ ' -.,:•- MJ " i "'• -~c"- :~-'' != "• - -i—j--- ' 1 ' -' - - r r - - | i- ".ii f [•
sohition cavities into the zones where erounclwater is currently extracted. There

' " 1 ; -Y-Y - ̂ --.'Y ' !-' - ^ '"- '-- • - -!''' ' ! '' -.- -Y . !• . -;„ .. i
» h a s been relatively little reduction at other wells (see Figures 1-3 and 1-4). Similar

HY ' -"•..;;.. j.,.? L- .- .̂ ;; Y-™ ., s- - _ - - Y T 'M-J -' . J^- -i = Y ,.ji M i-
behavior can be expected for additional extraction wells which are installed to

I
I

vs==~ ' •--=- I .„
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COC concentrations are expected, ultimately leveling off to concentrations above
ii. i L_ ', ' ' ^' ' ' ^5- I ' ' s " i - I " ' ..I i

the JViCLs and background conditions).

Source areas for impacts to groundwater have been identified. These sources will
E":j| ' ; :• - t i . .»---. -' ' --';:- - -- -Y -' " '•- !-•-"> 1" 1 • - .- . • ,: Y_ i . : "i-: t I-

be removed or treated using soil vapor exfraction to the extent practicable or
l.j -: _--• :* I ":.:• Y ' j L: .;-''•"•", -i_: -; • ' v i I Y- ii i I'

contained by capping arid source control groundwater exfraction wells (see Section
- i; 1| ' " •' / -' Yj - ": -• i ' . ' - . ' . ; : - - . " . , ! - - - ' - ' i' "'•'' ' .| ' . i ' j

7 of the FS). NAPL zones at the site have been assessed based upon recovery of
NAPt from monitoring wells, review of historical handling, storage, and disposal
practices, and evaluating the degree of saturation of aqueous groundwater samples

- 1 -- Y -Y'ti-YL | v =*?-!• .- f • , - . ( - - ;\ ., Y ! . i. " i
with respect to the solubility of various COCs. This assessment indicates that the
majority of the plant property may contain NAPL and that NAPL has traveled
within the bedrock mass laterally away from the identified original source areas

.1 1: "V, .......TI-;->" | ; ';i ;: -,-- T ' "- Y {.-: :- • T - !! • I ' • -i i" ! i
(e.gv 'to M\Y-7). It is ibelieved that a significant proportion of NAPL may be
contained within the fractured karstic bedrock which cannot be effectively*••:!: ••,.• ••-" -H--- •-: -f .;.-.-- --. -- • -•-."•);. - . - i .-- ! •!!• . - i . ii j r
rembVed given the current status of remedial technology. Containment

.j'.| ' " • " " • i :p i --:,-E ~ [., •-?,;.* :- i - --. .- -. T--- - | ,i '. -:.;•;' I , ii i [
technologies, such as! those evaluated for the Site, would reduce leaching

i s " " -Y! - -. • M M ••- .i ' 1 • ' 1 •; ' "'• i LI i
associated with precipitation infilfrating through the bedrock vadose zone in these

., j! |;-Y. ,- ,,,?|;; - - •• <••• - " ' ••
areas.

: The total mass of NAP., present in the subsurface is not known so that the time
'.. M:. '" - : Lh v-- - .LM!'] " . .Y^ I Y- I • j.. | . ; ..!;• i i,
required for remaining NAPL to dissolve into groundwater cannot be reliably

.(l a ijj-r -'- - -.. L ' , 'S h '----: - - '-*-- n i |. , i li - l i

: calculated. It is also no t known how much of the NAPL is mobile and recoverable
g ii - .... : i--.:;. ~ ; .; j: ;-.. - T'- .... | / : • _ • ! - .' | . 'j j

witid extraction wells! Therefore, it is difficult to estimate the timeframe necessary
Yi ' Y ... T-;.;. - , -J ; I:"' v ; .; , - :.. ,• J ' , '-•' -I '. ' j j j

• to restore groundwater quality at the Site. Calculations presented in Appendix E
ii '1 '-'- •'• ''' :"' >•""''"' ~ - ' . -i.- , '- ' H ' L >-s • ' ; • - , , ; ii | ; -| ! |'

• using the batch Hush model indicate that restoration timeframes for the existing
I aqueous-phase COCs might be on the order of 57 years. These calculations may

underestimate likely rejinediaf timeframes because they do not consider diffusion-
' f- 'I •-"• ----- -• '-"' f̂c--'"1 - | ; , . . , . . . . !ji;r -- ~ • J : \ r -t |
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Remedial technologies for gr jundwater were evaluated in Sections 5 through 7 of
the FS. No other'remedia technologies were identified which could restore
groulndwater quality more rapidly than extraction of impacted groundwater.

ii liM 'M ' 'YL"/'Y •'.,'['!' .• ''Y-- ' -^i it}-?-•-•-.. f M .' ii.L'v-E' - ' -.ii" ' j' !
The estimated present iworth cost for groundwater exfraction and treatment are

s T; ... . -J--T. ,. ' . - = • - -- i I l -- -j 'k , - •.[,.-( |i ] |;
presented in Section 7 of the FS and total $9,000,000 for 30 years of operation and

Y| ; YL... . Y ^_ __ ̂-.̂  T _ ..Lii.- ,i ' . i. . :;,;=.- ! , |; . |
maintenance of the system. Issue of a TI waiver will not affect estimated remedial
costs because source control and migration management groundwater exfraction
wells are necessary to contain the bedrock source areas, to prevent further off-Site

r "! " '"' f " - -"r" - L ' ' -- i i •- • • .. i 1.
miration of the aqueous-phase COCs, and to potentially restore groundwater

quality in the attainment area.

I
I
I
I
I
I
l(
I

ARAR's to be Waived!
I"' : *"l. L- ..*" F"~ •": -• it:!-' • - •"- '"'I""'' . '! '<'- ----- • "i - I i S'The NCP states that f'EPA expects to return useable ground waters to their

• jj 4 - ! • -F "?; : •" - ,..JiL̂  - -- '. . ".'-, Y !" \ '-- i'l 1 I1 i I

beneficial uses wherever practicable, within a timeframe that is reasonable given
I"' 1 I ' -"Y : ;.j YY . -;; : . ,;, -̂ .f- :, --, ,| • • , .; .- • .[• . ,j ;:

L the,, particular circumstances of the site" (40 CFR Part 300.430(a)(l)(iii)(F)).
t Grqundwater cleanup levels are established through analysis of ARARs and risk-

• i based calculations to assess levels which are protective of human health and the
!" " I ' - . T - -.YJLL v. r""f •'•::-"• --r--I— '-'• 1 -;.-. i ;• -- « ••'-:• ( i M i h
en\aronment. The Commonwealth of Pennsylvania hazardous waste regulations

-- S'l; .1. -Y: f .;- I Y?- , t :.r- -, L L I ; ' ' - •••• t - . Y : i
contain requirements for groundwater corrective actions (25 PA Code, Chapter
264.100(a)(9)) which are potentially applicable to the Site, these corrective action

•' •: \ I ''--.' - - "'i j "-'- - | "T:'C.'"'-'~ "'-"- -"- ' 1" •'"'• '' '- " •'' •'•".I ' :: ! !'
|! requirements specify that groundwater should be restored to background
m coriditiohs. COCs at the Site are synthetic organic compounds such that
• f ii. ; . . Y i. LY .,-. ; ;-',.,,Y!' .-' -..--••- T- i±- ' \ . . • <.••- \ . • i. i i
• background concenfrations would be set at the detection limit of routine

I j, r- - .. i . - -- i-,---Y r • • , • - i .- i - i i :
^ monitoring protocol. COCs detected in on-Site groundwater are presented, along
9 with representative statistical information, in Table 4-3. However, based upon Site
I" conditions (karst geology)/the nature of the sources (NAPL), published

•!' II "- "" ' 'M! - -: Y L - . ', : - , . - - . - : ,-. .: i •, - ' . .! J. J !
;. performance data for similar eroundwater restoration cases, and the evaluation of
" ," j-:— - YY,- -.I t h e performance o fMl -? . -rL >v,.
i restcration to backgr
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m Spatial Extent bif Technical Impracticability Zone
™ i. The spatial extent of the TI zone would encompass all of the Site property because
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I NAPLs have been detected in multiple, widespread areas of the Site. The TI zone
i M' '"-L-:- ,; -j f -•'"' --| '• M; r L''- , - -Y ". J YI •.-> i ' i
does not include the attainment area downgradient of the Site property boundary

fat this time. The practicability of restoring groundwater quality in the attainment
bl- M - " -L..-L- -:-']"• - : . (- - i •* - .1 i . . - . ti i i

area will be evaluated following implementation of the groundwater remedy and
colleqtipn of performarice monitoring data.

Alternative Remedial Strategy
L1)' -- -- " "•' Y :.. j M ;:.!• T : jv- - \ - '

Alternative remedial strategies should address three types of problems:
R

Prevention of exposure to impacted groundwater;
.- \ M i - -Yf- - . i: i - - . •-.. : ,-
' M,-. -- | • • • , ! - . - - . - \ . • . | '<•- - Y1 .
Remediation of source areas; and

Remediation of aqueous phase constituents.
, .;.[

Prevention of exposure to impacted groundwater can be accomplished through
institutional controls such as deed and/or zoning restrictions. As discussed above,

• the only current exposure pathway for groundwater is via surface water at
Thqrnton Spring and iSpring Creek. In both cases, current exposures do not

I constitute unacceptable risks. Areas downgradient of the Site are currently
i i 1 i Y - . - ™ : 'i"L. - i - . t ^:-^--,-,: --TiYT \ : ' , , ' - . . . \ . ' ' . ! • i j

serviced by municipal water. Institutional controls will be developed for the Site
I'j "j • _ : "!^ [ _-JL-TL- - - '" ' - > - " - - = ' : ' " .- . f - ~ \ i , i i' 1

to prohibit future development of Site groundwater.
TI . -.._-.. - - ..." -•-.-' • -. - - -t - - :.i -- -. - •• -: : < . M -;

if
; . !! TTY ' -.-v :-;- . .̂L.:- 'LY'L- - -. , .; | • . -f \

• ;;: Source areas should l?e identified and treated or removed where feasible
• i, ' 4^~ - ;. Y|TM. •-,- -YJ J; •-•: -'L4- \-:: -l. +- - i i . - / IM !

significant risk reduction will result. However, complete source removal
I;. - n-qi:._-T - • i -T -i- - - -:-£-=y T ,'j,. s - M Y Y -•-_ ; - . . ' • • • 1. ... , ;•![ 1 ;

treatrnenF is riot feasible as COCs are believed to be contained within
: r : , ..4--f- -:K - ir i | - ,-^_ . T-- i : .-- . r ! - . , , ! , ;
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; uncbhsolidated deposits below buildings and structures and within cavities and
ii 1 Y 'j \~'. - T| !*;::•- .-,-. ' , I Y._' -1 •! T-' | il 1 1

I fractures of the bedrock matrix, both above and below the water table. Given the
Li. .- . t'L'i'•-.-:.... i- ..." I - - •'"" i '' ']' L - . . - . ; . .J T; i j.

status of remedial technology, there are no current means for effectively removing
: ii ij- -. ." ; M>L; '" - •'"'-*-"•!' ; - ' -'•• - : -!L- ii ' - • .. ':•-• i - -i! i

• or treating all of these source areas. Therefore, source containment is necessary.
Containment will limit further spread and impacts to groundwater, enhance the

'-- i " '".•-'' - : '! " - ' ,..': ii i '" • . '--:•• -; .):"~- ' M :1 ' Y '[ -I1 i j'
potential for restoration of the aqueous-phase in the off-Site attainment area, and
facilitate potential future use of innovative source removal technologies.

1 ' ' " •
Some of the identified

- • ' ; - . - - ' • - . T. p ' " — I -;T . ' , . " - . i " i i: I \
- '•• . ! ' •'- - - .' , j ••- i- • - . -' . I!'. :: I' t |

source areas can potentially be removed and/or treated
i ! 1 - ' i 'v-! ' - • 1 - ' Y ! T - i - - - - - - j . " i I • - ; ; - , I I I

using soil vapor exfraction. These include sediments in the Freshwater Drainage
Ditch, soils in the Tank; Farm area and Designated Outdoor Storage Area and any
NAPL which can be recovered by the source control groundwater exfraction wells

- ! " L ' ' ' (ML ;- |-'T*Li,, f . T ''" - --'-! ,- \ ';-. ' YY i M- ' /[' i I
which would surround the production area. Approximately 108 gallons (903

.I it .-, '- j "_7 -.-. .,..-.--.:. ; - - .:;.._ _. --j -[..-. . - j , , .;!; \ \
pounds) of NAPL werei recovered during the first year of operation of the existing

Y! !'')' •' i Y "Y '''• ; - M ' ™: i-Y i M' ' i ' I ,._i ..!'. \ ]'
groMdwater exfraction system at the Site. No significant quantities of NAPL have
been recovered during subsequent years.

TJ1 '. ' T '-'" ----' '. TL: -' ' " ' • - - - _ } - i': " . ' - ! • ' ! I1 • !'

It is believed that the most effective means for addressing multiple widespread

sources will be containrnent via a low permeability cover system, source control
groundwater extraction wells in the production area, and migration management
groundwater exfraction wells at the downgradient edge of the Site propertyÎ

 of the containment systems.
boundary. A monitoring program will be implemented to assess the effectivenessI I.

'• . - -'- s- ' ' - - - ' • - " _ j - : 1 i !
The' aqueous phase plume extends off-site to Thornton Spring within the Loysburg

-H ~ : L) -Y- "-j ., - ; ;; .-;; u:. _• 4,... i; • | .;, i
wedge. The aqueous phase plume is interpreted not to extend outside of this

I -I , M - - -'• f Y" f- - ± ! •- '•- L •' L '! ': '-: i i i i
weclge. The remedial objective for the aqueous phase plume is restoration of this
zone'to its beneficial uses (i.e., drinking water quality). Hiowever, it should be

s j . _ _ . _ . . . ! . - " - " _ ' . | ..__,.• • • ' • •

noted that aquifer restoration of aqueous-
Li. ; -.."_ =?:";- -1 -.- • - ' - :;£«_-*.

also rriight be technicaily impracticable.

« . —-- , - i.. - _ -s , *. «_; - j _.. [ . . : ' -. I _ i I I j

noted that aquifer restoration of aqueous-phase COCs in fractured bedrock settings
Ll . - -
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î TF :"- ;rr -.. '-^ir-r - ^ MLMi...-]^; -" LJ '[ ^ , i| } ,;
(—6112 SCAUi ' N/A
*RM •*- oe/27/94 VOC CONCENTRATION TRENDS
r̂|̂  «xNo:i PA17-236 IN WELL /
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TO VIEW THE ITEM(S), CONTACT THE
SUPERPUND RECORDS CENTER
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O.ON
052mm
COCO




